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Specification 

1 . Title of Invention 

Indole type agricultural and gardening fungicide 

2 . Scope of Patent Claim 

An indole type agricultural and gardening fungicide containing the 
indole compound represented by the following general formula 



i 

H 



COGH 

(In the formula, R 1 represents a tertiary alkyl or (X 
represents a halogen or a lower alkyl. ) , R 2 represents a hydrogen 
or a lower alkyl. ) 
as the active ingredient . 

3 . Detailed Description of the Invention 

The present invention relates to an agricultural and gardening 
fungicide containing an indole compound represented by the following 
general formula [1] 



i 

H 

as the active ingredient . 

In aforementioned formula, R 1 represents tertiary alkyls typified 

byt-butyl, 1 , 1 — dimet hy lpropyl , 1, 1-dimethylbutyl or \—^x (here 
X represents a halogen typified by chlorine, bromine, fluorine, or 
a lower alkyl typified by methyl, ethyl, propyl, butyl. ) R 2 represents 
a hydrogen or a lower alkyl typified by methyl, ethyl, propyl, butyl. 

In the past, numerous agents such as organic phosphorus agents or 
organic chlorine agents have been developed as agricultural and 
gardening fungicides. These agents have brought about massive 
increases in crop yields, but they have also been responsible for 
such problems as soil contamination, chemical damage to crops, 
toxicity in humans resulting from accumulated use, and residue that 
have recently come to the fore. In addition, bacterial strains have 
developed resistance to quinoxaline and benomyl , agricultural and 
gardening fungicides that hitherto have had high activity, and these 
issues have led to restrictions on the use of these agents. 
Accordingly, the development of agricultural and gardening 
fungicides that could control various types of plant pathogens while 
avoiding aforementioned problems has been strongly desired in the 
industry . 

In recent years, the manifestation of control of plant pathogens 
by compounds having an indole framework has been reported. Examples 
include indoles [consult J. Antibiotics, Vol. 27, No. 12, pp. 987-988 

(1974) ] , 3— phenylindole indole and derivatives thereof [consult J". 
Agric. Food Chem. , Vol. 23, No. 4, pp. 785-791 (1975)], and 3-indole 
acetic acid [consult Can. J. Microbiol., Vol. 15 No. 7, pp. 713-721 

(1969)], but these compounds have not exhibited high control of 



-2- 



various types of plant pathogenic bacteria and have not always been 
satisfactory as agricultural and gardening fungicides. 

The inventors have examined the antimicrobial activity of a broad 
range of compounds in order to develop a novel agricultural and 
gardening fungicide, the results of which have revealed that indole 
compounds represented by aforementioned general formula [I] have 
outstanding antimicrobial activity against various types of plant 
pathogenic bacteria, including those that cause rice blight, 
Helminthosporium leaf spot, sheath blight, Sphaerotheca fuliginea 
(Powdery mildew) in cucumbers, anthracnose, Plasmopara viticola 
(Downy mildew), cabbage blight, Sclerotinia sclerotiorum 
(Sclerotinia rot) in beans, and red rust blight in wheat, that they 
have high antimicrobial activity with a broader antibacterial 
spectrum than aforementioned known indole compounds, and that they 
induce little chemical damage to crops, which culminated in the 
agricultural and gardening fungicide pursuant to the present 
invention . 

Typical examples of the indole compound indicated by aforementioned 
general formula [I] are presented below. 
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The indole compound presented in aforementioned general formula [I] 
can be easily produced by methods (i) to (iv) below. 
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( 1 } CXn\ i> t-BuQK 

c 




(In the formula, X has the same significance as in general formula 
[I], t-Bu signifies t-butyl . ) 



CIO __ CHa 

CJnhco-r * QUAr 

Alkali condensing agent j AV 

(in; « 

(In the formula, R represents a tertiary alkyl.) 

Ciii) R-C-CH2-R 2 + Q-NHNHa 

<V) , f>NH N =c<': Ma - Ra 

Heating \s*xr R 



COT 



heating 

(In the formula, R 2 has the same significance as in general formula 
[I], while R represents a tertiary alkyl.) 
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(j V ) HOOC. 




NMNHz 



(VI> 



"^O" c0OH 



Heating 



(yiq 



Polyphosphoric acid, heating 




COOK 



(In the formula, R 2 and X have the same significance as in general 
formula [ I ] ) 

In aforementioned method (I), the compound represented by general 
formula [II] is treated with potassium t -but oxide , followed by- 
treatment with acid. Method (II) is accomplished by the Madelung 
method in which anilides represented by general formula [III] are 
treated with alkali condensing agents such as sodium metal or n-butyl 
lithium. Method (III) is accomplished by the Fisher Indole synthesis 
method in which phenyl hydrazone represented by general formula [V] 
is derived through reacting the compound represented by general 
formula [IV] with phenyl hydrazine under heating, followed by heating 
said hydrazone in the presence of zinc chloride. Method (IV) is 
accomplished by the Fisher Indole synthesis method in which phenyl 
hydrazone represented by general formula [VII] is derived by reacting 
the compound represented by general formula [VI] with phenyl 
hydrazine under heating, followed by heating said hydrazone in the 
presence of polyphosphoric acid. 

The agricultural and gardening fungicide pursuant to the present 
invention may consist only of the indole compound represented by 
general formula [I] (one, two or more types) , or one, two or more 
types of adjuvants for said indole compounds that are commonly used 
in the production of agricultural agents may optionally be added 
along with inert carrier to complete the drug product in the form 
of granules, powder, tablets, hydrates, emulsions, oils, sprays, 
or mist. Inert carriers may be in liquid or solid form. Permissible 
liquids include common organic solvents typified by benzene, toluene, 
xylene, methyl naphthalene, solvent naphtha, kerosene, 
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dimethyl formamide, dimethyl sul f oxide , dimethyl ace t amide , methanol, 
ethanol, ethylene glycol, pyridine, acet onit r i le , cellosolve, freon, 
halogenated hydrocarbons, lower fatty acid esters, acetone, methyl 
ethyl ketone, and cyclohexane, while solid carriers include talc, 
clay, kaolin, bentonite, acid clay, diatomaceous earth, calcium 
carbonate, calcium phosphate , and nitrocellulose. Adjuvants include 
emulsifiers, dispersants, and dispersion stabilizers. Comparative 
examples of adjuvants include polyoxyethylene alkylaryl ether, 
alkylaryl polyoxyethylene glycol ether, alkylaryl sulfonate, higher 
alcohol sulfuric acid esters, and alkyl dimethylbenzyl ammonium 
halides among nonionic, anionic, cationic surfactants, lignin 
sulfonate, stearates, polyvinyl alcohol, CMC, starch, acacia, but 
the present invention is not restricted to these. 

The blending proportions in the drug product of the indole compound 
represented by aforementioned general formula [I] may be suitably 
altered as required, but for conventional powder, granules, tablets 
or oils, the active principals would comprise 0.1 to 10% of the total 
while they would comprise 10 to 90% of the total for emulsif iable 
liquids or hydrates- The treatment concentration would fluctuate 
with the type of useful crop, the cultivation state, weather 
conditions, the severity of any blight and the tendency for such 
development, but the concentration when using liquids would commonly 
be 500 to 2000 ppm as the active principal. 

In addition, one, two or more types of fertilizers, soil enhancers, 
insecticides, fungicides, or herbicides may be blended or used 
jointly in a range that does not adversely affect the effects of 
the active principal of the agricultural and gardening fungicide 
pursuant to the present invention. 

The agricultural and gardening fungicide pursuant to the present 
invention manifests marked extermination effects of various types 
of plant blights. It is suitable for protecting paddy-field rice, 
cultivated crops, fruits, agricultural crops, forestry shoots or 
trees against attack from pathogens. For example, the fungicide 
pursuant to the present invention can continuously protect against 
rice blight caused by Pyricularia oryzae, which is the most serious 
crop blight in Japan, as well as against symptoms of Cochliobolus 
miyabeanus, which has been difficult to prevent in the past. In 
addition, it can protect against various types of plant pathogenic 
bacteria, including those that cause rice blight, Sphaerotheca 
fuliginea (Powdery mildew) in cucumbers, anthracnose, Plasmopara 
viticola (Downy mildew) , cabbage blight, Sclerotinia sclerotiorum 
(Sclerotinia rot) in beans, and red rust blight in wheat. Another 
major benefit is that chemical damage against useful crops is not 
observed in the range of concentrations that are used when applying 
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the agricultural and gardening fungicide pursuant to the present 
invention . 

Synthesis examples, working examples and trial examples of compounds 
in which the agricultural and gardening fungicide pursuant to the 
present invention is the active ingredient are presented below. 
"Parts" signify weight parts in the working examples. The compound 
numbers correspond to representative examples (1) to (9) of the indole 
compound represented by aforementioned general formula [I]. 

Synthesis Example 1 

Synthesis of 2 - ( 2 -carboxy-5-methylphenyl ) indole [compound (4)] 
A total of 0.23 g of 3-methyl-6-oxo-6H-isoindolo [2,1-a] indole type 
was added to 50 ml of t-butanol, followed by the addition of 1 g 
of potassium t-butoxide and conduct of a reaction for 12 hours at 
80°C under stirring in a nitrogen atmosphere. The resulting reaction 
mixture was added to a large quantity of water, followed by 
neutralization with dilute hydrochloric acid and filtration of the 
precipitating solid. The solid was then recrys talli zed with benzene 
to yield 0.15 g of yellow crystal of 2- ( 2-carboxy- 5-methylphenyl ) 
indole [melting point 143-144°C] . 

Compound (1) [melting point 167-168°C] was derived by the same method 
as in synthesis example 1. 

Synthesis Example 2 

Synthesis of 2-t-butyl indole [compound (7)] 

A total of 1 . 6 g of o-toluidine, 0.1 g of cupric oxide and 0.6 g 
of sodium metal were added to 5 ml of tetralin and stirred for 2 
hours at 200°C. That was followed by the addition of 1 . 9 g of 
pivaloyl-o-toluidide at a temperature of 130 to 150°C and stirring 
for 1 hour. The temperature of the resulting reaction mixture was 
set at 200°C, followed by the dropwise addition of 50 ml of tetralin 
and removal of the o-toluidine. Cooling was followed by the addition 
of water to the reaction mixture, filtration of insoluble material, 
washing of the resulting organic layer with water and extraction 
with concentrated hydrochloric acid. The extract was diluted with 
water and the precipitating crystals were filtered off. 
Recrystallization with methanol yielded 1.2 g of 2-t-butyl indole 
[melting point 77°C] as yellow/white crystals. 

Synthesis Example 3 

Synthesis of 2 - t-butyl-3-methylindole [compound (8)] 

A total of 5.6 g of t-butyl ethyl ketone and 6 g of phenyl hydrazine 
were reacted for 1 hour at approximately 100°C, followed by removal 
of the low-boiling point material from the resulting reaction mixture 
under vacuum. A total of 10 g of zinc chloride was added to the 
residue and heated at 75°C for 30 minutes under stirring, followed 
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by heating for 30 minutes at 120°C. Cooling was followed by the 
addition of 100 ml of ether and 200 ml of dilute hydrochloric acid 
to the reaction mixture and stirring overnight. The ether layer 
was washed with water, followed by drying with anhydrous magnesium 
sulfate and distillation under vacuum to yield 4.3 g of 
2 -t-buty 1-3 -methyl indole as a 12 0-12 2°C/ 0 . 1 mmHg fraction. 

Working Example 1 
Hydrate 

compound (1) 5 0 parts 
sodium alkyl sulfate 5 parts 

diatomaceous earth 45 parts 

These were uniformly mixed and pulverized to yield a hydrate of 50% 

active ingredient. This was diluted to the predetermined 

concentration with water before use and then dispersed. 



Working Example 2 
Emulsifiable liquid 

compound (1) 20 parts 

xylene 40 parts 

cyclohexane 35 parts 

polyoxyethylene phenyl ether 5 parts 

These were mixed and dissolved to yield an emulsifiable liquid of 
20% active ingredient. This was diluted to the predetermined 

concentration with water before use and then dispersed. 



Working Example 3 
Powder 

compound (1) 2 parts 

talc 98 parts 

These were uniformly mixed and pulverized to yield a powder of 2% 
active ingredient. This was dispersed as is in use. 

Trial Example 1 

Extermination trial on powdery mildew in cucumbers 
A predetermined concentration of hydrate produced in the same manner 
as in Working Example 1 was sprayed over cucumber sprouts grown for 
approximately 13 days after sowing (breed, Sagami hanbaku) in an 
inoculation chamber. Drying of the drug liquid was followed by 
inoculation of powdery mildew. A spore suspension was used in 
inoculation in which spores that were dropped using a brush into 
a Petri dish from the leaf surface of cucumbers that developed powdery 
mildew were prepared with distilled water so that one field of vision 
(microscope magnification: 150-fold) held approximately five. The 
inoculated seedlings were stored in a temperature-controlled vinyl 
house that was isolated, and the number of lesions that developed 
by approximately the tenth day after inoculation was ascertained. 
The extermination value was computed in accordance with the 
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following expression. The results are presented in Table 1. Ten 
seedlings were used in each drug treatment section. 



Extermination value - f (Lesion No. in untreated section-Lesion No. In treated section) \ x 1 Q Q 
^ Lesion No. without treatment / 

Table 1 

Tested compound Applied concentration (ppm) Extermination value (%) Drug damage 



Untreated 
Compound (7) 

Control compound 

(1) Indole (Note 1) 

(2) 3-methyllndole (Note 2) 



10 0 0 



10 0 0 



0 

9 5 
4 7 



None 



None 



(3) 3-phenylindole (Note 2) 



5 4 



(4) 3-carboxylindole (Note 3) 



1 0 



(5) 3-carboxylmethylindole 
(Note 4) 



(6) 3-(3-carboxypropyl) indole 
(Note 3) 



0 



(7) 3-cyanomethylindole (Note 5) 



4 3 



quinoxaline 



6 0 



8 8 



(Note 1) : Consult J". Antibiotics, Vol. 27, No. 12, pp. 987-988 (1974) 
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(Note 2): Consult J . Agric. Food Chem. , Vol. 23, No. 4, pp. 785-791 
(1975) 

(Note 3) : Consult Meded. Fac. Landbouwwetensch. , Rijksuniv. Gent. , 

Vol. 38, pp. 1595-1606 (1973) 
(Note 4): Consult Can. J. Microbiol., Vol. 15, No. 7, pp. 713-721 
(1969) 

(Note 5): Consult Phytopathol . , Z., Vol. 54, pp. 162-184 (1965) 

Trial Example 2 

Extermination trial on anthracnose in cucumbers 
A predetermined concentration of hydrate produced in the same manner 
as in Working Example 1 was sprayed over cucumber sprouts grown for 
approximately 13 days after sowing (breed, Sagami hanbaku) in an 
inoculation chamber. Drying of the drug liquid was followed by 
inoculation of anthracnose. A spore suspension was used in 
inoculation in which anthracnose was incubated in a sweet culture 
medium, after which the derived spores were prepared with distilled 
water so that one field of vision (microscope magnification: 
150-fold) held approximately 350. The inoculated seedlings were 
stored overnight under dark in a temperature-humidity controlled 
chamber at 27°C temperature, 70% humidity, followed by storage for 
three days under photoirradiation . Subsequently, the severity of 
disease onset in the cucumber seedlings was ascertained, and the 
extermination rate was computed in the same manner as in Trial Example 
1. The results are shown in Table 2. Ten seedlings were used in 
each drug treated section. 
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Table 2 



Tested compound Applied concentration (ppm) Extermination value (%) Drug damage 
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Trial Example 3 

Extermination trial on rice blight 
A predetermined concentration of hydrate produced in the same manner 
as in Working Example 1 was sprayed over rice seedlings cultivated 
for approximately 14 days after sowing (each pot holding 7) (breed: 
Kananabu) . Drying of the drug liquid was followed by inoculation 
of rice blight in an inoculation chamber. The rice blight was 
inoculated for approximately 13 days in a culture medium and the 
resulting spores were prepared with distilled water so that one field 
of vision (microscope magnification: 150-fold) held approximately 
100. The inoculated seedlings were stored for 24 hours under dark 
in a temperature-humidity controlled chamber at 27°C temperature, 
90% humidity, followed by storage for six days in a glass greenhouse. 

Subsequently, the severity of rice blight in the seedlings was 
ascertained, and the extermination rate was computed by the following 
formula. The results are shown in Table 3. 
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Trial Example 4 

Extermination trial on cabbage blight 
Radishes were cut into round disks of 1 . 5 cm diameter and 1 cm height, 
followed by immersion for approximately one hour in drug solution 
prepared in advance to complete inoculation of Erwinia Carotovora 
(cabbage blight) . The radishes treated in aforementioned manner 
were stored in a thermostatic chamber set at approximately 27°C with 
regulated humidity. Inoculation was followed by collection after 
2 4 hours, at which time the decayed sections were removed under 
running water. The remaining solids were then surveyed in accordance 
with the following assessment standards to complete computation of 
the extermination value. 
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Assessment standards 



0_ _ . . „ ( Radish disk No. ) 

Remainder 1 v / s * 



1 - // 1 ~ 3/4 

2 » 3/4 - 1/2 (ns) 



3 * ft !/ 2 ~~ 1/4 

4 ■ » 1/4 - — o 



5 tf o 
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Untreated section ( OX II 1-f I Xn*-f-2X 13 S 



+3Xn4+4XuH-5Xini j 1 
+3Xn4+4Xi)f+5Xiie) J X 1 0 0 



Table 4 



Tested compound 



Immersion concentration (pptn) Extermination value (%) 
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Applicant Kuraray Co. Ltd. 
Agent Attorney HONDA Ken 



-15- 



<S>Int. CI. 3 

A 01 N 43/38 



© b^s^k^? cjp) ® n rp tB m t> m 

© 4k m 4$ f^F ca) HS56— 135404 

7055— 4 H 



6 H) 



81 HS55— 39938 
@>f±J £5 BS55C1980) 3 n 27 B 



m m nrm&w 

m lU !fc#P^S|Stoj*BjIf 1398 
— 12 













93 jND * 




1. 






CD 










>* 


K 




^ ^ i*j ^ w «t #j 




2 




& 


W 


* O *B iffi 














i 

H 




c 








K 1 


fcj:m3**-r^^^a£* 


& 


C 






K 


X (dt « ;>* >" I£ ^ * 














-r o > ^ u > * a 










7 




^ ^ i£ t ^ b -f O 3 




-c ^ 










v K — ^ ^ it & S: 


M 


IT * 






m 




^ m «ft M W o 




3. 






CO 




#« ft ia w 








% 


w 




- i£ (i) 

to: 

i 

H 




-c ^ 




n 




-1 


^ K — ^ It -8- 4: 


M 








tafl 


m & m m yc m -r z> 


o 


Jb 






4, 




tt l n t - 7 t ^ ^ , 


1. 



-1 - 





















*^ V 






JV 






















"I A: 




> 


T 








i& ^ 




CO 


Uk 














m. 


¥ 




























n i± m r ^ 




m ^ 


m 


«: 




*& 


xK i# -s 


A. 










ft'J 






$ /c 




X 






a* I* # <t u 


-r 




w 






^ 






















-c 


Mi 










f k: 


« 








(j) 




m m 




ftiU 


ISA 








m m 










% 6l£ ^ i L 


-c 
























CO 


\ - & A ?■ 






it 




-t 


>- 



I, 


1 












? 






ft <t* CD S« 3 




/c 






( 


c 


c 


K X « Jji * 












-f- 




if 


CD 




w ^* >- iM ^ 






3= 








y 


ii 


t" 






T 


>u 


=^ 












o 


) 


4: 3i4 ^> o 


"4 


7t 


w 


















% 


>4 








T 










* IS i> -r o 




Ml 






t 


u 


-c 






y 


>- * m ft* 




CD 


m 


m 














^ n -c & mo 


n 


Jl 


re 




CD 4X 




CD 




zK 




4 7t b L t 




ia 






m CD 


rt 


a* 








m %i ifc *s -t 




3M 


-t 
















t$ ft <t* x>< rm 














& 


% 




tan 


^ ^ « tie #j 




-c 


& 








V 


>j 


>- 




-< ^ ^ >u ft 


m 


IM 


t 






cc 


X. 






t 


b ^ M <0 




-c 




^> 


CD 7>i 






T 






o it C3 -r , 


X 


u 






CD flA 


Ve 






K 




U T Vfc &J 


u 








Scl CD 












L- ft ^ Jfc UW 










< m 


-± 


m 


-c 






o 


K 








fa 4c 

-2 - 




-r 




it 




to 751 « to ^ 



—21 



^ o ffU ^_ WT , -t >- K — a- C J. Antibiotics, gg 
2 7 1 2 ^gfl, 987—988 JT( 3 97 4 4^ ) ^ 

W< 3 » 3 - 7 x ^ ^ ^ y K ~ ^ X f>' -t O «J i# ^ 

C J . Agrie.Food Chem Jft 2 3 * 38 4 ^ M 7 8 5 
— 7 9 1 j* ( l97 5££)&m?*(^u:K3-1>' 
K — -^jSj^flft [ Can_ J Microbiol, g£ l 5 « g& 7 ^ 
71 3-721 j* ( 1 9 6 9 ^)^JW3ft fT**^, 
cl ti b CO ft ^ to fi # fil o « ft ^' M k W L -c — Ct 
B£ rt§ fefc x)i ft ^ £ fci X. -T s £k W & m & titi m £ 

^ w * e> n m n^mwzkMastMWZrm&'t^ 

* » Ali Ifc - « X (I) T ^ -3 n * ^ K - ^ ^ -ft # 

2>s fig © < ^- , " XT L' ft , * y u 

+ * •? i; co k ^ 3 ^) , * ^ s m * ~< Y tin , irx < 

\s> <r> -T ^ s #i, A, Irf A, <& * >- ^ **j 4 'h 2t<& 

T ft -V- t' «*j 75: <»: til tiA to Ifr m \tc St) L -C « n 7t fit 

* fi& & i W 4 C <!: , ^ J: © fej o -f >- K — 

^^fL-S-torcJ^^ L-XiTL^^ -c h ^ < ^.i 

- 3- 



«• z>* « ^ t: £ » L 

Stt 3d — (D -C tf; 

«. 2k frj ft ^ o 5r*^ 



iafnlH£i56-l35404(2i) 
x>» 4 H <b k: W U -r * a* * 

3 <tl < >- K — ^ ^ ft e> 





R 1 


R 2 


1 7C^^W«t 




COOH 


H 


c 

H 


: 6 6.2 1 ( 6 6.3 1 ) 
: 3.6 0 C 3.7 1 ) 




C* 




O 
N 

a 


: 1 1.6 3 C l 1.7 8 ) 
5. 0 9 C 5. 1 6 ) 
: 1 3.0 1 C 1 3.0 5 ) 


2 


COOH 


H 


c 

H 


5 6.8 1 ( 56.9 9 ) 
3 2 0 C 3.1 9 ) 




Br 




o 


10.0 1(10.12) 






N 
Br 


4.4 0 C 4.4 3 ) 

2 5.09 ( 25.2 7 ) 


3 


COOH 


H 


C 


7 0.3 9 ( 7 0.5 8 ) 








H 


3.9 1 ( 3.9 5 ) 






O . 
iNf . 

F : 


1 2.3 0 C 1 2.5 4 ) 
15.4 1 ( 5.4 9 ) 
7.1 9 ( 7.4 4 ) 





COOH 


H 






4 




C 


: 76.22 ( 76.4 8 ) 








H 


5.10( 5. 2 1 ) 








O 


1 2.6 8 ( 1 2.7 3 ) 








N 


5.5 3 ( 5.5 7 ) 


6 




H 


C 


7 6.3 5 ( 7 6.4 8 ) 




W^COOH 




H 


5.0 9 ( 5.2 1 ) 








O 


1 2.6 7(1 2.7 3 ) 








N 


5.5 0 ( 5.5 7 ) 




COOH 


H 






6 




C 


7 7.6 0 ( 7 7.7 9 ) 








H . 


6.4 1 ( 6.5 3 ) 








O . 


10.67(10.9 1 ) 








N : 


4.5 9 ( 4.7 7 ) 


7 


-C(CH» ) a 


H 


C : 


8 2.9 8 ( 83,1 9 ) 








H : 


8.6 9 ( 8.7 3 ) 








N : 


8.0 1 ( 8.0 8) 


8 


-C (CH* ) a 


-CHi 


C : 


8 3.2 3 ( 8 3.3 7 ) 








H : 


9.0 1 ( 9.1 5 ) 








N : 


7.3 9 ( 7.4 8 ) 


9 


-C(CHa)>aHaCHa 


H 


C : 


8 3.2 9 ( 8 3,3 7 ) 








H : 


9 0 9 ( 9.1 5 ) 








N : 


7.4 1 ( 7.4 8) 



M irf zk cd m C j ) — Civ) ire x ^^K^itt * 

U) CXn\ O t-BuOK ^ n COOH 



H® 



X 



c ii ) 

CX^r 

H 



aCHa 
NHCO-R 



t- ^ * >; *g-fr*ij 



(ill) 



(Hi) R-U-CHz -R 2 + ^^-NHNH* 



znce 2 , 



NHN=C< 
(V) 

R» 

N-^R 
H 



^-U, R W» 3 lit 7 ^ + ^Ki jJtt?-f o] 



-5- 



—22— 



-6- 




C *H » K 2 ^- i [> X « - ibi: ^ (I) ^ frj «hW 



iKo^is (I) w, — & &:(n)'cm?s*L2>it'& 
m & y v a t - 7*h * <t k -c *a si u » 
aK-c^j^-r&ei^Kx^ff^^rL^o >5 «fe ( ii ) « , 

— *s 5*: < Jii ; -T ^ <* *r * x y k •£ m v ^ ^ . 

n - a- y ^-^^7i«t"o^r^A U «a *W X &L Mk 

t ^ r > / & K i« t ^ t £ J: <? ?t * *x o 
:& ^ ( lit ) n » — *«: civ) -r^^/x*<t-a~*to<*: ^ ^ 

T7is^n^7x^^t K 5 / ^ t W ■ ^^-c«t 
k ^ >- t a ft i «i © # ^ 7' iHi ^ ^ ^ ^ y 

-7- 

•* » ^ ^ y . -7 v< * ^ , ^ ** r * it vt it & # t i& 

fttt Kfr K£ * ^- -f" 'i- , T -te h J" . > ^ ^ ol /u ^ 

^^^i UtW^^^, ^ — , * y ^ , ^ v 
h >*- -f h . fifr fcfc S zfc , ife e* it » *S «B * f * a , 

BR ^ ■>• 5? a , h u/ -t£ yu s-r — X. , £ ic 3fr IrJ 

*> C £ T 6 <fa o *ft *J <k L t tt *L it »J , # tfc #J . 

»»fta#jt*v & t t ii-ct & 0 *s a/j *w <o 

W i U T H , »I' V ^ -f i' 1 ?■ ^ > 7 * + ^ t y — 

^ — ^ , 7" *¥■ A* T y — ;u \) ^ ^ i^- 

^ 'J =» — yuji — ;u , T n> ~T V — /u jx ^ 

— h , M 7 * 3 — A- fift flft J: ^ , "T/w^rA- 

r * >- . y / 

— >-^^-^^fij»tii, ^ t 7 y > w ai , *k y — * 

7- vi, =i — a- , CMC, -Z^e'T^^^^'^ 

^ t t i ^ t t * ^ , tnticisa&sn* tot 
Jzid — jbf^ci) T^^iT.^>-f >- k — a- ^ -ft -a- %i 

CD W #j ^ (rf * -ft- *lj ^- (ri ^ KC ^ u X i* !l£ 750 

-9- 

—23 



HfoUJci56-!35404(3^ 
^n&o ^ life Uv) w , — jfct ^ (vi) t ^ a *x -ft -£r 

£ ^ ^ ^ /u t k 7 ^ it ^ ^ T rc jji rc> ^ -r -c - 

lt^(Mi;-Czrj5nA7x-*e K > ^ * to , ^ 

^ -C I* ti K 7 ✓ >- 5r *K y y ^ ft «7j >" K >Uw * 

^,^>f y/^-v — ■ v k — A.^ftj£&K^-r*tt 

^ < ^ k — /w ^ <b -a- % ( i m * ft. 2 tmm&L_ky 
co^^-bj^^as-a-^e^L,, ^ ^ ^ >- k — ^ ^4 

ipp-^-rL-c^ftSttifi^. ^ <t * t& *y , » ffij . 

zk *p m , a w » rat #j , p#t « *j . m « m * a <o m im 

k w w ft 3 n ?t ^ « r * i ^ ^ ^ e * 0 ?i< m 

& t± te 1* * mi*<n\^-rti-c&^>T:i>£<, m it m 

Lthl^^^y, ^ x y , u- zs , 

a- ^- "7 ^ u- i*' , V'l-^^h:*-^-!/, o ^ , ->> 

^^/vt^a.^^^ K , v>> /v- ^ Tfr =Y "tt -1 K , 

> > >^^7'-th7'^ K » j* 0 S — vl., 3c ? S — , 

3L ^ ix ^ ^ y =j — /v , t" y v , x -t h — i- y yu , 
-8- 

d£ ^ ^ >6 3d* , jft ^ »J . «2 «»J . iK m t ?t ^ m <t 

ftttSJi^i LTO. 1 ~ 1 0 * «i He , t 

l& afil m -C -<b o ^ a! « Iff Wt ^ >« ^ W J» , ^ 

rni -t- o -fty to *k k x o -c m> -r- ^> & m m <r> m -a- ras 

itflc^ i LtA# 5 0 0 - 2 0 0 0 ppm 60 * ^ -C 

^ . ^ m co m w ^ m « *j w. m ta- hk. ^ o 3%/ 
a* dfc a »j . «t a #j , 1^ ^ m « 1 «n 5!a t 7t 

« 2 *BJMJ!UJbfiii-&-r&t £ * /fc w t n k> £ vt m -t 
2> H £ 1)i T $ o 

M *J Hi zK flK , *fflf^lai, Jft M . Ml 4 to . >M< M W 

^ i r> /K w t )« w ft © * * ^ ^tM^-r^^JDKji 
M ^ n- v w x- mr. * ^gjffifp^*jn#)NWt3n 

K^eaj^i $nt^4fts ^^-^/ x & w 

-10- 



m & 

* is 
A> (/> 

m m 
tad 

n 
it -fr 

2 
t 

V - 
0. 2 
K 1 



^ >- # 

t£ 5: l£6" 

m -a* * 

* *u 

T . 

<n -a- fiK 

?!l ^ . 

iltl gci U 

m co it. 

fw l 

- ( 2 



*u <?' m 
m m at 

-c & 

w 

n » * 
r ms j 

— «i- 
^ *ti u> 



to rc i# a* 

, < £ ^ 

2* V) T * 

£ a* -C £ 

>8 ^ <? , 

*B £S ^ T 

o 

« * HI S ^ 
idi W I f>' 

« M * WS * 

J< C 1 ) T TJs 

— u» ire w ^ 



# a, & «y. is - 5 



<n -r s ^ As irf 

& m M <n M Xt) til ft it 



K ■ 



^ ( 1t ^ % i4J J ^ ^ /ik 



_ 7 ^ 

6. H - 

3 ft: 

? 5: 3u 



^ y -i 



5 0 «i4 K 3 

>- k a c 2. 

u-, 'c y 

— 13- 



l-ftJ'f^K — 

, b ox: -ci 2»*ftcj 



co zK K <fc rt , £ft T ^ *P U » #r tU 

L-r2-( 2- 

5 - >f^7x^yi,)^ >■ h' — C 
1 4 4 *C 3 4" 0. 1 5 y^Tto 

•a- a* ?u i tw«i4^teKx »5 it & 

1 b7~l 6 8 "C 3 4:^7t 0 

-a bJt n 2 

2 ~ t - -7' f- /u K - /u( # 



-135404 (4) 
be 16 « -Sc: ^: M 

-1- * teii m m <t 
m* ~r z> c 

A rt< -> - 
ttU ^ 1 4 3 ~ 



«te (Tj 3 -a j# 



t h ? v y 5 «< »c o - h * -f ^ y i. e* 1 . « -ft 

m 2 W 0. 1 9 *r X O* ^ M ^ h V !> ^ 0. ti ^ ± XfUJL* 
2 0 0 "CT2^fU]ft^L7to ^-^-Cl 30 — 150 

"CTt*^<t3'f^~o - ^/u^sjr^f h'l.y 9 ^ M A. 

-C 1 ,^ * ^ L- /c o ^b^-7ti3tiC>^«M 1*41* 2 0 0 

"Ci t A IC r h 7 »; ^5 Ok^^t^TUOOo 
- h ^^tfflilL^o ASi^i*, -t <?o 2sl ID m Kl 

ton JL , ^ « ft 5r »U U » <b ^- /t * tiM M 4: /jc 

&c &. . m m m cm* m u ?t 0 Je& w « * ?k -c ift u . 

^rtJtj-r^feft-SrW. ^rju, ^ ^ -r > ^ ^ — ^ -r rt- *s 
-1 2- 



dH. -r -6 c «t (c i 

/w >- — /u C 
1=r JUk 3 



»A7 7 TC ) t 1.2 P#it, 



^-3 - >^-/v-f>- K 



t - ^" ^ >u 
7 / >- ti ^ i 4: 

"b . ^ e> /fc 

U 7fc o -t to ifc 
(^17 5 "C -C 3 0 
>± fUi ^ U /c o 

1 o o «^ <t 

L A: o ^- — ir 'i- 

l 2 2 "C / 0. 1 MM 

- > 3^ A' ^ ^ K 

Jfi 1 

^» 

it (l) 
7- ^ + a- M 



^ <r h ^ 5. 6 ^ i: 7 J- — a* t K 

1 0 0 t T 1 B* |tt| fii 16 « if A <7> 

t b « tt 7 K t » ^ to t f i 

^ it m i o ? t;jiuti*# T 

^ fttj i. . ^ ^ r 1 2 0 'CT 30 

# m m 2 o o me & m a. t — * at ^ 

. ^ ^ T (ili it ^ M I 0 1 2 0 — 

Hi' M i U T 2 - t - ^ ^- a. - 3 

— 4. 3 ^^7feo 



9ft y — * 

- 1 3- 



5 o m 

5 tf|i 



ife ^ ± 4 5 U 

& ~ K & W & ^ ~4i %ti & & o ^^^^ciFU^Ji: 

5*4 m n 2 

1L ^ ^ ID 



2 0 W 
4 0 «S 

3 5 as 

5 U 



*r is \s is 

V =t > x^- L' X 7 X ^ i — 7^ /u 

fc»A»)l»Lt5|ftt*»201»«IL#Ji:U, &.m 
vcyz l t w A 'C m s « « st k ^ ^< u-rnfe^i-r^bo 

3 

■ft ^ m uj 2 «s 

^» a. ^ 9 8 laHi 

^r^ — rc^-&^^UX3fa7jtfc;fr2 * ^ «r *1 £ L . 

MK^ii 1 

^ ± ^ y ^ K v g m K »J -f ^ ^ fefe i< Jtfe 

-14- 



-24— 



W* r lH o 56-135404(5 ) 



M tti tt: ft i 3 tl mj ^ I? 3 -ti- 7t t * !> »J o ffi .fct W< -ffc-fr^ 

Cdft«k:MM^a;VC)«fiJ|jini i |wj « ft L t «! * UM v K— ^(£EO 1 0 0 0 4 7 

u 7t zk *u *u co pj r ^ m wt m. ± m m ts -r »* tm & m u 3 - y ^ /«- >r ^ k 

-t CO ft* % Sfc ^ A: go v * K ^ 3 W m * ft «l L 

/to ft ti k » t t w , * ^ •> v - c k >- = 0t m #i C8) r—^Tmz > 



=tt CO ^ flu b ^ Jit T ■/ ^' - 1/ f /t *r £fe (4) a - ^ ^ *c n, 

4: * * * k 'f , 1 #e &r ( fifc £t f& : 1 5 0 m ) 

{&) 3 - * ^ iK ■> A- 

^BflilKWJeL/t^ + ittSfWfttW^^o &> m Vt <?> /■ -J- 4 K — n. 

C &4 ) 

tfj & t± to m «5 n A: w Bt w up f ^ - a- ^ ^ ^ ^ 

ttt L. » 4* m ft 1 0 H a K«fl£«?cglA L, IU? 65? * ^ ^ ^ f ^ ) 



0 
5 4 
1 0 



(7) 3 - ■>• t y > - 

^ -to ?i , ite frij 4«L HM l2i PC W 1 0 ^ W ffi t ^ ^ K— /u(H£5> 4 d 

^ A: o *r S V V x 60 88 



„. _ _ / teHtiM\2L*x£S:& Z ftfe/fo'L* JWflfc «tt > ^ , „ « ( flE 1 ) ! J . Antibiotics, jft27*|ftl2->*»i*87~ 

IW IdlJ — V. ^tf to; m Tft 3Mr / X 1 ° 0 , 

tm m *>4 m ' y a « ^ ( 1 y 7 4 ^ ; ^tm 

( ££ 2 y : J . A«rlc. Food Che m., $& Z 3 * M 4 -*& 4ft 



m i 



785-79lJ«( 1 9 7 5^) 



W K -ft -6- tk^tiaiatCppm; Rti Mt «b {*} * *f C fc£ 3 y ; Moded. Kac. L andbouwwe t en ac h . 



itLL m — o _ Kijkauniv. Gent., j(i3B#j|i 1 b 9 5 -1 ti 0 6 

ffc*W(T) xooo 95 * u * ( 1 9 7 3 * ,#1 

(££4) : C a n . J . Microbiol, 5 7 ^ $& 7 13 

-15- -16- 



-7Z1*( 1 9b9^) »m 



( fct 5 > : Phytopatbol 




, m 5 4 1 6 2 — 1 84^ 


C 1 y 6 
















>- y 




Ai tt # #fj l 3 






<5 -tf A: ^ » * V <o iUi 


( rt* ; ffitsj^f a j 




i& l <k I^J K U -C i& 


U *N «U « #f * 






co m f». & Jsfe 






^ x y t«« Uj^o 


tok m vc m u -c n 




>- y 


mmfr-Tio*^ — h => — 


^ an %k ~c w m L. 




b tt 


^ «a t ^ w 7jc k -c i ^ 


w ( m m m m m 


: 1 


5 0 


fij ) ft 3 5 0 flu ITC Jig U 


7t )ja mm m * 


m ^ 




filt*«<0«JiaffWillttt2 7 


"C . iSSt 7 0 # 




co te 


fcl iH !ft ^ M T — <#. 


k* mc t* . yt m #-j 


T" K 


3 ti 


fuj sj< m. l /t o -t^o-^. 


^- c ^> it!? s 


<7J> ^fe 




ft fcM* U. HO '6^ ^dli 4r IK 


1 VC *r Z> 


f"J 


m vc 




& m -z m vc -r 


o * 




Htk ftU *tl ^ t2i K (rJ. 1 0 ^ <0 


& m 4: m ^ o 












- 1 


7- 



m 2 4fe 



m -ft -a- to fe^a^tt^cppmy jjLgLjgjg jg w 



*ft All ^ 












0 






it & to (») 




1 


0 


0 


L> 


9 5 


si 






















1 


0 


0 


0 


5 6 








(iij 






# 




a 3 


a 




*• 


(8) 






// 




5 1 


a 






^) 






// 




3 7 


ii 






16) 






It 




1 1 


u 




tt 


(6) 






M 




0 


ii 




u 


(7) 






II 




I 4 


it 




T P N 




1 


2 


5 


0 


8 6 


ii 





PC tft 3 

^ ^ ( i h*>/t 7*£yfti 4 BlUJ^ff 

■3 -d: /t ^ co #j W ( d6 m : ^ F*l JW, ) KC ^£ ttt l £ N 

^ L T 5^ jIi U ?t »J O'j w ft «<t * Wc 4ti u , 

co *e *s *i isfe u ^ o ^ *t if- #i m & m #j ta vc 

^ *f «j" ^ iO <> ^ fe. *ft Afa TT ft 1 3 H M *6 * L. , 
-18- 



25 



i s of» ) #>ioo m m & L^Ttife^FiteMfairm^ 
/co m w & <n & m u m mt 2 7 *c » sc 9 0 # ^ _h 
<?> im m m i& <rc a* & * 4v*w&mt&:#7J*m 

S£ ^ K 6 H IW&tlt L?to ^ ^ ^> ^ *S cr;> #, 2£ co 3fc *S 

mm. * warn, u , ft&^itesreJc^ic^^-t^itju^o 

-t © *£ * M 3 |S K 73k 4 o 



x 1 0 0 



St 



ifc « ft -fer to 










W 


*K Aii J&H 




0 








it-toWo CD 


1000 


100 






u 


* (*; 




9 4 








* (8) 




9 9 






















1000 


a 












o 0 












u 










# 


e 5 










H 


6 0 








7 V 7 -i K 


5 O 0 


9 7 









1iRi l |BS56-X35404 (6 ) 

K 4* ftj 4 

^ < 3 > fc ttflS 1. 5 « , ft ;£ 1 <o fW rt£ ^ 

( Jd rwinia C arotovora ) 5: ® » L /t n Jz &ci «t 5 
PC *U L, A: ^ ^ >td§!lKi*^ft^gK-C^2 7 

t rcyjwsn^tajas^&it L?to ;» t# 2 4 
*U 5£ £ i* 



«ii l 

1 ~~ 3/4 
3/4 ~ 1/2 
1/2 — 1/4 
1/4 — 0 
0 



( nx ) 
( n*) 
(r.3) 

( m ; 

( ns J) 
(nO 



jt/j t&r m 



#ft&i*yite< (0xnj+ixni+2xn3 



+3Xn«-h4Xti 6+5X 



H-axn<+4X n 6+5X 



£12 I 



m ** -ft -6- to 


7* * « 


££ 


( ppm ; 


w m m w 


#ft 4e± £fl 








0 


<fc ^ ^ (1) 


1 0 


0 


0 


9 0 






// 




8 b 












•r 7 ^ 


1 1 


0 


0 


8 & 



w*fly\ 4* 5*: *± ^ ^ u 
1K m A. 3rm^ ^ & 



-iii - 



—26— 



<g)Int. CI. 3 

A 01 N 47/42 
43/38 
43/40 
43/84 

// C 07 D 209/04 



7142— 4 H 
6347— 4 H 
6347— 4 H 
6347—4 H 
7242— 4 C 



© rr £±j m & ffl 
HS55— 151505 

0gfP55^ClS8O)11^26B 



$£w<vm i 



16 H) 



©f3f MS HS54— 59473 

<g>fcti IP HS54C1979> 5 H 14 B 

JfCjjT^I^IK^XyS 3 —16—13 

^^m>^^E0^185— 2 

*U?t rff m 2 — 1 

^«CrfjYS^1625 



^•®CTfjM^1625 
£-*7ffig*IJtl660 

m iu mm»mm&mm * a 1398 
—12 

^p^feTp^:^ 2 #= 1 -9- 



* «b m 

1 » « o * «* 

>r ^ k — * * a bh * mmt mm 
. z. * rp n * © « n 

— 




u , b* n ^[Xf* 11 * c c t ic x. n * m »ff- * - « ^ 

^ JK ^ . <tt fee 7- ^ ^ ~ * . tettT * » t f*, t 
* , •> 7 ^ *t 7 * = t Rfc L, d » 1 

t * ti z <o m & * m t? -r«; , ? -r & , &> 

^> « >- ik , 7 1 ^ 
■> 7 ^ * , tei*7-^^^*4> u < « -< ^ ^ * r 



y t * 7 i^7«, 4 - o 7 1 - * t V ^ 'S S 

* J- . 2 - 7 x = * -I >- h* - H - -f /t- > 

^ * * 7*L H — 4* J*-?- , 7^ = A.Jg, >- T S 

^ * . * K 0 «* *" « (&fe7 * a * <& » T 

* * * * * * s * * 4^ a. m , an 7 A- 
3 * * * *g, # » y« « ^ » gg t f -< y -l? 

^ i& » T a, ^ * ^ A ^ R 4 ** J: r> R*« * * 

^=1 ^ * , — h o * < ft tl T ? ^ £ Sr«t)-f 0 

^ t ^ . f v ^ v afe ^ j: o ^ >; 

tlx < . *^7K#->**«^«^t^ tiT j x 

-2- 



—23— 



3. 9tw<Dwm*vtm 
» m n — ct n c i ) 

R 5 i , J 
R 

iKKI', B 1 * Jfe ^ ; > 7- ^ * . ^ ^ *, 

fc-^*, * * i' « tt 7 * * ^ at ; -c 

, 3 Jfc Jfc * f <o — t> 

^ ,x 3i • -< ^ y -f at ; t^ttT-feTi'*. 

7 o f * ^ , ^ t V * Ifi , ^ w y * t 4 i* tf5 

at < t t KXti**^^ ; ffi**^. * * m^- . 

7 a* * ^ , ■ » « rn ^f- 4 £ ^> o ^ y * ^ ; > 

9- *~ at . x jf-*i, yr a t ac , ?- ** it *i a <r> 

<ec «t r + ^ at ; > h =^ * , at h- ^ it . 7" o 

*r *r •> m . h *r at ft ±" <t> <ft et^X ~ =» *■ -> & ; 

e K o * •> * ; * ^ *K * -.x a- at ; — h p ft ; ^5 



s at ; r / * ; t^ti7x^*«tft^L. n 

« l < ^tt 2 Oftift t ftt) -To J ► zh V T & . t 

y -7 v 7t A-as t « fc> o 

R'fct cu 7K * » , ca> m m & . * * * ^ . ^ 

^ ^ — ^ at'. (*) — b o at . i*> •> 7 / * , to) 
x«yat*u<tt-^y^*--7'iy*, ±> i- *, -r 

£ ^at, ^ T i S&*£cD&:]lttL7»' + *'im 

* U <«-<^ /^*TtJI3nA:7 * / «, (T> 

y h * « , ^f-^-^at. ^p^*->ai, 7*h^ 
at ft <t* co i& m t ^ ^ at » i«j * * ? ^ at » 

U»f T -t= -y - ^ at i 7" " *=* * ^ at . ij 

y **4<t , ot6:»7* + «'*A.#^A'S, cm? 

# >k + at . w > h*^*^7K=^at, 

* = ^ * » (W -f ^ * f T at . am 4 ^ h 

a^^i— h' 5 / y > * * . W 2 - -7 -zc = 

a» >■ K — ^-3-^A.y^^at. (W) / ^- a- * , 
^ f- »> at . T'o 7*^^at*<t'colB:IS7'^ 



* a- at * * wrfi* k ^ . * m iz. , 7^**^, 

a C 4 4' o y y#^f ; 7 i ^ * as ; ^ 

x x at ; X i V A , > J- Ji- T 1 / & % -i> T 

T * / *4i-©1ft*7*+**T mm ■£ tX it. T * 

s at ; (■' o t * ; ^ h + h + .x at % 

y a »k *r at , t* h ^ ^s4 4'otttt7^3^'/ 
at; x-fe^^at. 7* a e *- ~ at , ^ ^ y * as » 

^<i^ y ^3£iJ££:<Z>i&WTAs*-^?j * ^ ^ & ; -h 

* <f + •/ * * ; y h =r->-x?^»K — jvat» ^ ^ =^ 

» * ^ = a|s ( 7 o # + y A a, a, i ^ ^ h ^ 

» *r s. a- i j}; 4' © ift « j a ^ ^ A ^ ,K ^ * 

at ; * >w >^ at ; f ^ y v> > at ; 4 L ( tt* 

^ * y s Jd m ^ 7* n/tia«7- ^ ^ ^at*-^?^»^o 
R 4 *- j: R*fl * * 7k * * ^- ; Ja*«C^.**«^ % 
7 y M. m ^ . 3 ^XHC^Fftfo — o ; x 

7-^at» ^ ^ * . 7" p e* a> at ■ ^ T a- * 4 f © 

(ttift7A^rn.at;>>h^-^at. ^c^-vat* 

k + ^ at . * v a; 4 <f © ^ « 7 * » + as ; 

= y o a ; i/tttT < vatnot o t c k. r* 

R» R**-j;^R , 7>i7' y lit Tttt 7 ^ ^at*:*^- 

-5- 



-6 » 4: *c R*5dt f -< y / / * ^ * H: * a- * y 

^at**rr*at*rpi«>-r«^» a 7 ? s * , f 
y ^^*^xf>-e^^ v / aniaufts n-c^t 

4 X < » < /fc jya OK . ft m ft if © *R « BK * /t Wt , 

i£^R*3di*^*f^ ^ * S ?t (d * ^ »k * y ^ JS 4: 

w-r^at^r^^-r*^* tt*^*-^>^attt^- ► 

tj & .j* , * p; a 4 4 0 7 ^ x! v « K , ^ * ^ 

**-/-7a44'07a,« y±a<imjttt 

T a, *f- ju $ ^ t 7 a f ^ ■/ 7 i » f * 7 = y 

X » fit * ~* X 5' ^ » ^" 7 ^ T i ^ ft © 

ai c* ^ ffi « * «<j <t l- -t -tf « y > <«, w tat 
a jt « ft e m & © nt m & pa » ^ ram m s n. -c * 7t Q 

! Ttis, *35cnc,*#j©±nft*, At » re j^j -r 

<t UXm««*iXd?t*7*iry >- , ~* ^/ < ^ ft 
-e- 



— 24— 



**#**:^^-t:idt*ai<Dfli*B***K:*t u T Kfr s* j» 
* * » L. , L-*>**.i;ie<D*#4r*l*Su*^*ltf 

» *C ** UT|»»{»* i C £ ^ * Hr <5 n. "C 

^ A o -f ^ K — >*- C J. Antibiotic, $k 

2 7**12^* 9 8 7 - 988 JT C 1974^; ** 

C J . Agric. F ood C bem . , * 2 3 # It 4 -9 *7 8 S 

— 791H( 1 9 7 5 f ft^£^w:3--f^K 

— ^ fi* « C C • n . J.MicroDiol, Sft 15 # *. 7 "»* S* 
713 — 721 * CI 969 *P ; «1 ) * £" "C * , 

U t L 4> j£ O W < *> © -c t± * ^ Q 

*t * . «ie— «5s: co t m * p. * * v — * * it 

-7- 



«WiaS55-I51505 (3) 

<fr *to & m <& >r -r- *3 . =r ~ /f u-«*j v ^^^i^^. 

^ ^ ^ y o 9 k ^ » ? >- ; s h *** , n < 

13 ^© t >- ^ *3 * rf/y o * y * ^ #f , 'h^tco 

Mi £fe ic *r l. * vt =l- o <) cn o ^ ^ a u rc s*r l 

•C4^t^-TC <t 4 -6' O ± Jd O ^ to O -1 >- K — *• 

M it & W K it m U x &c m * J? h ~ J£ < iTt * ^ 

ft 3>* i* t £ » L»»i«^4BK:?if 

r * <t m -=> la o 
str ie - ast 11 ) t * j n i -r >< k— /v^ft^w 

0 4t*fttl<:*<Z>**rf&i F id o t v !> T * & o 
if 7 - B 1 



At4**m 
* ^ 


B 1 


a,' 


B 3 


B 4 


B» 


«WRCTC> 


1 


H 




H 


H 


H 


16 8 


2 


# 


# 




5-CHa 


XT 


13 4 


3 


0 






6-CK3 




19 3 



-8 - 





B 1 


St' 


B» 


B« 






4 


H 


-<a> 




7-CHj 


H 


1 1 7 


5 


» 


0 


# 


5-C* 


0 


1 95 


6 


m 


0 




e-t^ 


0 


18 7 


7 




0 




7-Ot 




llO 


8 


0 


0 




5-0CH3 


0 


15 8 


9 


0 






5 -on 


0 


2 3 7 


10 


0 


0 




5 -NO 2 


0 


2 0 0 


1 1 


0 


0 


0 


5-NHa 


0 


2 3 1 


12 


0 


0 


0 


5-CS 


7 -ce 


14 1 


13 


m 


n 


0 


5 -Br 


7 - Of 


13 8 


1 4 


0 


-<0>-CHj 


0 


H 


H 


2 19 


1 5 


» 


-<5>octfa 


0 


# 




229 


16 


0 




0 






20 5 


17 


0 




0 


0 




14 5 


18 


» 






(T 




8 3 


19 


m 




0 


0 




9 6 



\t-&-m 


B 1 


B» 


i *• 


R 4 




j mj&co 


20 


H 




H 


H 




1 

210 


21 


0 




0 


0 


i ' 


13 9 


22 


0 




0 


w 


0 


1 4 5 


23 


0 




it 


0 


0 


2 4 9 


24 


0 




0 


0 


0 


14 0 


25 




-<0>-NHj 


0 




0 


2 11 


2 6 


0 




0 




0 


14 9 


27 


0 


-<§>-CM 


0 






2 0 1 


28 


0 


-©-OH 


0 


0 


0 


2 3 2 


29 


0 


-©-CO* 


I M 


0 


0 


2 O 3 


AO 


0 






0 


0 


2 9 9 


31 


0 








0 


14 1 


32 


0 


To© 






0 


2 0 0 


33 


0 




0 


0 


0 


1 54 



-10- 



— 25— 



* -** 


R' 


R 2 


R» 


H* 


B s 




34 


M 




a 


H 


H 


17 3 


35 


0 






ft 




202 


36 


0 




0 






12 1 


37 


m 


ti — n 


0 


0 




16 8 


38 


0 


-<§> 


-CH» 


K 


jr 


9 3 


39 


0 


0 


-a 


0 


* 


8 7 


40 
4 1 


0 


0 


—NO i 

— CN 
— GHO 


0 


0 


2 4 1 
2 4 3 


43 


0 


0 


-COCH» 


* 




2 2 2 


4 4 


0 


0 


CL>aC«fcl» 




0 


1 5 8 


45 
46 


M 


0 

K 


-COaH 
NHj* 
-SCNH» t 3 


0 
" 


0 ' 
0 


16 8 

2 3 7 


47 


0 


0 


-OCHi 


0 


0 


10 5 


48 
49 


0 

0 


0 

0 - 


-MR i 


0 

MOa 0 


0 
0 


18 0 

2 7 9 



HBMB55-151505 C4) 





R 1 


R* 




R* 






50 


H 


"<§> 


-CHaNtCHt>i 


H 


H 


12 5 


51 


0 




* 


0 


17 0 


5 2 




0 








115 


53 


0 




— CH»N O 




0 


1 4 3 


54 


0 


0 


— CHiCN 


i 

0 


0 


118 


55 


0 


0 


-CH1CO2H 


0 1 


0 


17 7 


56 


0 


0 


-ClfcCOaCHs 


* ! 


0 


118 


57 


0 


0 


-CH1CONH2 




0 


138 


58 


0 


0 


~ChLaCON(.CaHs)2 




0 


114 


59 




0 






0 


18 4 


6 0 








! 


0 


118 


61 


0 


0 


-CHjOH 




0 


129 


62 


0 




-CH2OC2H6 


; j 


0 


115 


63 


0 




-(CJHajjtC* 




0 


10 8 


64 


0 


0 




' i 


H 


112 


65 


n 


0 




' i 


0 


6 7 



-12- 



s «f 


R 1 


R* 




R* 


R 5 




66 


H 






H 


H 


19 0 


67 




* 


-kCHa >aN;C 3 H» )* -HQ 


0 




16 9 


68 


0 




-^CHOaCOiH 


0 


* 


10 7 


69 






-CCH2 )iBr 


0 




100 


70 




0 


-;CHz>aN(.Cj«»;z 


0 


# 


7 2 


71 


0 


0 




0 


H 


15 5 


7 2 


0 


0 




0 


0 


12 4 


7 3 




0 


H 


0 


0 


10 1 


74 




0 




0 


124 


75 


-CO-© * 


0 




0 


1 1 4 


76 


-COCH3 * 


^> 






13 7 


7 7 




1 




0 


0 


9 1 



± is — tsc vK. cij -r ^ ^ n. i >- k — ^ * -fb *s 
« ?»j w: ex © 55 fi£ c i ) - (wi) w:-t»>w«rc«jat-r 

-13- 



^^^^ xCH2R» 

(iv; r h 

(I-a) 

DMF W^N-^K 2 
R6 R> 

( I-b) 

[ St . B 1 , R 2 v R 4 ^I{/R 6 tt-«it(l) K *- 
•r 0 R , **^-te^*'*-C**»'fr. Z tt 7 He * * f 




( I - c ) ( [ -d ) 

£ 5*: f , K", K 2 . K 4 j; O R B fct — tit ( t > K. *• \rf 
-14- 



— 26- 



-f $ K 5: * Wc ~f o ) 

cili) 



B* 



R3 + hcho+h-n( r7 



✓B 6 

B 4 -^H fl^ X R 7 



CHsCOjH R 6 r1 



( |-«) 

c ^ ^ , r», r*. b 4 £ ?> b 5 w — tse 5*: < ! ) «: *r 

±[_<tt1&&Tn'*""&*&*2-*'*>* * ?t tt R? *■ 

j: o R T n -tn b Vi «5 -fr u-t:^*£t*«^ <fc — * k 



ttfRBS55-15l505 (5) 



B< 

B* 



CHaOH 
HzO 



-4- i 2 + KI 



R* 



NH z e ' 
S^NHz.r 



«' A 1 



(l-f) 

C 5£ », R\ B 2 , R**r i B 6 « — «: 5£ ( I ) K 

C 



(V) 
B* 



-+- n-AmNOz 



N^r* 
B« i« 

(l-c> 

c 5^«p. K l — (i) tw^atp^t* 

L, , B 2 , R 4 *- B?«7 * s & x. zf -r S ^ at 

*-f 4*T*4=i^*BS^-c- en tc <*■ * 

<t M L*. * * * * ~t *> o n ' AraNOj WmWBRn - X ? 
A' i 1 Pfe "f -i>o 3 
(VI) 

-16- 



H ( HsC ) zNCHU -+- POC0 3 



*»N-^B* 

R* Rl 



(VIP _ 

(I -fa; (l-i; 



A> 

( I -hi 



C a Ha OH 
HaO 



B 4 - 



CH=*JNH-f >-N02 



•N -*^B 



C 5*: «t- » B 1 . B 2 , B 4 f t If B 6 « < 1 ) |C *^ *t 

- CHO 



2 -+■ HaC-NOj 



R 6 A' 

( I -h' ) 



CHiCO 3NH4 



(CH2>2NH* 



IV CHHUOH B B Kl 



B«QHCM> _ B4 
NaOH 



B 1 

(l-h'j (I'D 

CHaOB* 
_ -N^R* 

A> 

C ^ ^ , R 1 « * * if( » fi»7* t*** ^H- 
p. y^js-?-ct*3nT^t 4 Xt^^^ ^ * 4r 

X— (U YC tr} Z> t WDlfttWU, B 4 a^J: 
t>-B fi W:7k*«^. a *- JR ^ » 1ft «t T ^ * 

t&^St-r^^ rt«T i ^36*:S*>L. R*rt 

ift ~r ^ * ^ m * fc> *r ^ » J 

n C2HsMgBr ^ _ B 3 C^ (Vi; -_ < ^*t| fl** 

B ^X^B 2 (02^)20 R %J^Ni L B 2 
B 5 X. t K A 1 

Cl-c*) (1-n) 

L ^^ t R 1 ^ tK 316 ^ ^ , tttiS-r^^r^*-! ^fi'- 

-18- 



— 27 — 



6fe ^ -t — ** 5*: «: -6£i»ji;*»i**t, R* 

* *f = a, , 3& *' ~ * & *■ I [>' 

CI) k: *»- r7 * £MU**K**-*** 0 J 

R l ii)Ha HiO K R J 

( I j tl-oj 
C 5*C ^ . R\ R 2 , R* ** X o R s tt — *S: ^ ( I - e*) *c 

CaHBOH-H20 R s I, 
K i'JHa-HiO . R 

C 5*: *p , R» k R2, R«*- X CA' R* « — AS: it ( f - C") k: 

-19- 



«fl«HB55-15I505 <6) 

f A tM tIRt*L, mfcti * * « 2 «SD « *fc 
<: iS *p -To 3 

R* R 6 H 

cw> ci-q; 



CiHjQH 



R l0 X(X,> 



(CaHft >N 
CzHbOH 



R 5 



( 1 ~q ) 



t sat pf" i R 2 , R 4 * I [>' R 6 « -7 * y 4 ^ I [>• 7 5 y 

*7*£FJU*:S*:i::f8L.. R 9 a> i i>' R>° W (S| — * * 
ft-ft*lB;«7^*^*l^tt-;^^*it4: 



(XV) 



( #C^j£lCi D-RiC(lf) T*«n4c K?/> 



( I - r J B« 



R6 r> 
Ci-o 



C * * . R\ R 2 , R- i j> R* tt ( J ft^K-/>^* * .7^ 

<xvi> 



tt — « at ( I - « ) -c ^ ^ n i >• k — ^ * ^ * 



R» R i 



cufcoTu R 6 £jRV 2 * * * » £ & « wi^*^, v >■ ^ ^ t;s 

{ I-t) !£Kfltt4£i»tit>fj4ton&o (IV) «- 

c ^ ^ - R? - R**-xoR 6 «-*t^:<i>fc*^ *t ^ ( ] - c ) -c ^ ^ n ^> < >- k - /v ^ ^ ^> * > 

^^^^ im) ~c ^ ^ K * * b ^ i: n A. 1r£ (*> m 1£ i% Z> 0 15 & (v> n — * S< < I - c ) -r^5 n i 



-21- 



-2ii- 



-28- 



A- 31 — ^ A* , 7" h 7 fc K D 7 ^^^ifOjeKt 1 ^, 

t ^ c i ^ i a ?t * fc> * o ^ 6£ cvi) fct — *t s*: 

( i — c ) *r ^. s n a 'f >- k — *' * -ft ^ *> * ^ ^ 

-r-r -r— zxfeK-W'i-^c £ ^ x fi* ^ o 75 

m (vii) w — s£ ( i-*»> -c tj* ^ * -r ^ k — * 

1 - — h B/o^yiftKOfi^*^, 
»; i'flfcTkJK — T ^ ^ - O a «t i: 4>(rcJtmH**«K*^& 

t £ x & * n * o ^ cvjii) w — « 5*: ( 1 - 

h ) n 4 -f ^ K — * <fc ^ <h 4 - — Y « 

^i^/ut k ? ^^tlittti t * # / - ~ 3c » * 

(IX) tt . — litAl I-h') > K-*# 

T T S ii> ^ 3 - C 2 - — h ° * •=■ *• ) -f ^ K 

— ^ 3» 4: 4# . i5t^-C«^ >- K — ^SW*^*-*-* — 
f ^, 3*C*<b , /^^J-T*'i— A T * 7C t & 

t £ K x 0^7 « t> n i o ^ Sfe (x) fc* > — K s£ C I 
>u ^ , * s* <t * t> at ^ h y 9 i T*7t u 

-23- 



9$PN355-151505 (7) 

^-c»-f >• k — ~ * <b 1**0* — ^ < -c <3 n 
iKX * ^ * n * o :*? (xi) « — * < 1 - * > 

* , r y ^-t-**t3i -i >- k — * 

<t # * ^ f V ^-r — ^-ffc-^^SrW. IXWCK^ 'J 

s ^, _ ^-(t^* * - -r^^n** * ^ -* 

K£«-fr2-*t2»t£¥CX *J ?r * *? *x <*> o ^ ^ <XlD 

yx — ( i-n') -e^^n*^ >- K — ** * <t -fr » 

* * * y - ~ * * . *iHfc*'J9 A ii*K 

an J* at » -r * t <t x * *r * *t <£> o 7? «fc(xiii> 
— tit ( 1 - »*) tr^-sn^^ >- k — *• * ft -fi- *w * 
lE^ifc exit) <t r«j ^ l T 7* fift <t /; v c ^ t;jp* 

fl-mti t i w: i t? <?n & o ^ Sfc(XlV) <rl . — 

5t (*) f ?P 3 ^ i 3, H - f v F — - 3 - * * 

»»*jiTt^ ^ 'J y a v » 7 7 1 h-r 

*a -r 4 t t k i ♦? — tit 5*: < l-q) Tr^^n^-f 
v K-^^it^***^^^. a* ^ k — * * <k 

-24- 



x 0 — *% ( i-q' ) ^ ^ K — * -ft -fr 

^? fit (XV) — K C I - r. > -C ^ ix * ■< ^ K — * 

*ib^«» i — ^ <xi) ? >-*s*^* 

(xvi) « . — ift^c l-c) -c tt^ n ^ ^ >" K ~ ^ * 
<ft-fr*S»&- fc'^? ->^co^^£"F, >J ^ + -9- ^ t » • 

1b^«te^ 1 » » ■* it. « 2 «»^_h****W]-t^> 

* 3W . *■ w • fta « * « » #J « « #J * * « * * 
yc m »j <t ^ tL ft. ^eo-r***-^ * «>^o 

-2 5- 



&. £ L t tt ^ -tr , h ^ y . ^ >r , / T 

As ~7 * \s S > y * ~< t * 7 * , * " > 'V > ^ 

->>y^-*'T*fe>7'i K . * * S — ^ * * y — *r 

x. f- \s zs '7 \) 'zj — a* , tt' V ^ ^ , T -fc h — h * » 

-t „ y * >- . 71^^^, - » ^ ^ <b « 1fc * * • 

HB&ro* 31 ^^*'. r * ^ . * 1- * h 

u- 1 tt * * * v ^ ^ .' ^ ^ 

fiefeBi. SSKrh. Cft * * *" ^ ^ • 

m t* ■*> & ^ * ^.hDH->to — J* . * <k" ^ <rf 

*> C t & TT ft & o « 8* «t U "C tt ¥L <t ffJ. «-**J. 

^fk^efi&#j*^*f* £ <ta>5-c* « w o a * 

is f \) — A. a: — ^ . T * a- 7 V ~ * ** 
-26- 



— 29— 



7^3-*, CMC, «r». ^-^ eTT^^Jtiftr 
la ?2: 0 

* m *n , *a *) * mm * &n mm t 
-r & m& * ffittfiK^i Lt o, i — i o t hk, * 

ftL9LSV-tfeti*:*fi*ij£-t-£*|«-tti 0 — 9 D * « 

k j)^ * a t * * o 4ammm.tt*smr?vo<r>tiLm, m 

fa <n <r> $k n K- 

tfe fifc 4* «t Lt i*t 500 — 2000 ppmO*«t)61 

* * a ffj , a #j . « h m . 

« 2t«»j^j;dti^-"r*t t i cn b t m m ~r 

i C i -C * 4 o 

-27- 



««|B355-151505 (Oi 

-c m m * *h m *b * * » » ~r *> 0 * * w « a * « 
** w w * *i . tartm . mm . f» 3* . ^mffi 
^ia^^tiif io**j). 

^ ^ ^ m i & m t ^ f- ^ i c>- « * w 

SIHBIIi^tit^il^T-^u^ifc j: * * 

-tcofte, ^CO * y ^/ + a * ij n !? 3*1, 

h . H < ^ ^ ^ ^ y / ^ , WA^I? 
A,<o^>- * ^ « » d-*cox*-rtr«4 <& I* ** fco 
ff^BiSlSS^+^tt^r^-io * * « 9i eo Jfc 

:*: * 4 #J A T * 4 o 

-S- !&) co -fr J5*. > tiSWIl*- I^K«W*^i- 0 * 

*j u * — ss: ( [ ) -r ^ ^ n * ^ k — 

ft # » © K R W (»J - (77) fC*S-f 4o 

-28- 



& m 9* i 

O BE 

2 - T -± V- t* y ^ >- 5 7 co^^^ — ^ 3 ■*/ <£> 
K ? >■ 4. 4 7 r * JQ , #> 9 0 

ic r i b> MJD«k u/to afcrtri** Ri&a-a-***-^^ 
/-*t**lT4C tic i j 2 - t -fc y » ^ V 

y ^ 7 ac ■» ^ K K ? y * 7. 3 f || *V^T, 
2 - 7 ■* * ^ '/ >" — A^tK^yj^l. 5 

* # y V ^ « 4. 5 r*C»DX-X180 — 
A K KA) ^ U . -tot t»5 ^MfllfliU^c) a* 
t* , Mtszft-a-* 4r *r zk *Mfc ^ h y ? ^ * <Bf «e k: « 
d , »«^^^-r»mu» * m m *: m 7* mm ^ r 

^i»«t4r'<>'-fer>--t:«lifA-r*i <t x £ 2(2 

-fy ) i y K-* C HA 1 5 4 X; J * 1- J 

^tfttoi <t w <* * 75 & *c x j> it -ft- » CO — iw» 

^«7; , <<»; , , *r x If W fc: *# o 

-29- 



2 

3 - 7 f. /u - 2 - 7 — ^ A y K — a* t it & HP 

w3 q -a- 

2 - 7 ^ — >f >- K — a- L. 5 P O 4 ft > f ^ > 
1 0 0 >/ O « ft ^ N - ^ a^^^-^«-f « K 1. 1 
* £4>*<Z>J««ffc^^ A- * % 5 8* flU 3n 

1 0 q zq a. * m m m *■ * % u » ^^c«t«-'^ r 

^ y !7 ^T*£B*L7t£>^ k «aE%:1»*U» ^5>n 

n ^ - — J* f K — ^ C MA /ft 8 7 "C J fr 
0. 7 * 4» 7fe o 
-fr Iff, « 3 

3 - ^ > - 2 - ^ ~ *~ A >- K — • C^fb^fr 

jgj c*»; 3 <d & & 

2 - Z7 it- ^ *i 'S V — A-4-5 9<D ^>^-f-^^J^ 

^ t < K 5 ^e>*#K*ft F, t # 4 ft 'J ^ 

3. 6^fc*TU^«^» ft 5 0 t T 2 ^WlaftL, 

ftntaa t 1 ^ 1 vj i« ^ Dto s;fc«ft-d-«»*^K* 

-30- 



— 30— 



1T««At4 c t ^ 3 - * ^ * *" " 2 - ^ *~ 

^ a, 4 ^ K — ~ C 2 5 3 *C J 3. 6 r » ft o 

3 _ - |. o - 2 - 7 J-^^ g K - ^ C It # » 

^ ^ -tf v 3 7 0«*»C*««X**'» 9 * m + 

#L T? 2 - 7 * ^ ~ -f * K — ^ 3 f *: flu *_ ~C 6 ■* 

*> * <* u/co a* » si&ft^tfc^o^* 

i»rx 5 3 - = ^ - 2 ' 7;ti/w> ' y K — 

C»^Z41 t J t2. 1 f 

5 

3 - -T S - 2 ~ ^ ^ ~ ^ ^ K — C 4fc -ft 

i4i) n <z> -ft fft 

ofc *1 3 tPK*4S<£T*A3 - * a- i * ~ 2 
- 7 x » * ^ y K - 2. 2 r » >; ^ « 7ic * — T >- 

^ ^ ^ ^. 7 * . !_^ h Pi5r«-=^30-/*-X^ 
ffp BR l O 1 5 IH«l^*i»«l'^o & 

fi>**T*>. * <a**«» «> * ffi T * **H«*«* »-» 
-31- 



*#IWiaB55-15l505 (9; 

ATitilCiU 3 - ^ T y ~ 2-7^ = ^-1 =" 

ft tec « © 

3 -^i*.~s»^*e="' - 2 - -7 ^ ~ * * Y 
— »> C ffc # » C*«) 3 <D ^ <g 

a * # » « t ♦ 3 ^- ^ ^ e 7 £ ^ * * 

^ ^ K — ^ 5 — "^^5 0 AS T 

fe«ft-1»4:;*?*U^^» ^^^^ * * m ~ T * 
3. i ? © «: ^ — -r * i o«/o«f***"FU/to 

* *t *a u. » ^ — -^A.-c«im^7fco * — ^ * m 
t> rLft*** * y * * *> 

-32- 



1 5 8 "C J *r 3. 1 f»^o 

ft- «K *i 6 & M {* * 37 * * x * ft ft » C*0. ^ <W 

*r X <>' W * 1* ft 
ft IS, W 7 

3 - » ^ iK t ^ * ~ 2 ~ g *** — 

r *k ^ gg (45) I) <zj ft HE 

ft- a* *\l 6 tiBjStft^ffi'Cf*^^ - 3, h f * ^ 
* ^ a* - 2 - 7 ^- » <i y f 0* it ^ 

* «~ - ? - 7 * ^ ^ f >- K - a- C NftA 1 6 6 "C J 

* 1. 1 * ft o 

ft 02 <f« 7 tt«H«6^«6K X J> 3 - f ^ y * T * 

_ z _.^x**.-l^K — <t ft to OO J 

3_ C 2- >7'X^^^;- 2-^^^^^ > '»'* 
-33- 



jj.fdf yA-^'?-*' - 2- 

HW)»XO-3 - C 2 

2 - ^ -=■ 4 ~s V — 
ft aJt « 8 

3 y <k S - C 2 - 7 



7 x = a^ v K — /v C <t ft 
yu C -ft ft to 



2 _ ^ a: — >f ^ K 

a 9*3.2 ? »x 

? S — a- 5 0 i*- X 

^ — « « ?^ ft. o 

>^K — a» — 3 — J 

2 3 7 t ( »*i * L 

ft- at « 9 

3 - Z < ^ - 2 - 7 



2. 4 r . *■ ^ * * 0 9 5 

t>" 3 c vc * y ^ 2 1 r * 

t>- 7JC 3 0 */ <Z> A ft ^ A. » 
iX^^-U* fitIti^ftf«Xp« 

? itS - ( 2 - 7 x ^ ^ >( 
7 ^ 1^ ft o 



^ h* 



3 g> ft- BK 
2 — 7 i j=- /v — 3 H 
^ ^ A 4 ?<£>^^^ — 



- -f K — - 3 - *■ s * 
/v, i 2«*fXCf2N-^C« 
5 «/cOiAft**ft^»n^iia^ 
-34- 



— 31 — 



F , Y \) V j* -i h~ n y a* 7 7 <4 b 8. 1 * & 4> 

m-r^nnx-fto-h* 2 w no m m. t*. *r«^^ 0 * 

« » Ast t& <fe -fr * ft tK 4: Jta > tfrttJ^rilBAfcig 
»J u, c oieA ft l A:© ^ , r- ^ ^ >- t » ie 
iR t 4 t i rc x 3 — ~r t y — 2 ~ z? ^ ~ 4 ^ 

V — ^.C *A 1 BOt] * 3. 3 ? * 0 
-fr I* <W 1 0 

3 ( 4 - — ho^ji^yufc V 9 *S S M * ) 

- 2 ~ 7_-*_a_ J /L Lj j K — ^ C < fc -» ^ ( 4p J <p ^fr 
jg 

# UK ^? 3 tpj^ft^^Tfl^S - * a- * ^ - 2 

- 7 i - * -f >- K — 1 ^ O x ^ / — yu-i 5 

s .= a- e K ? v> X 4 « 4 0. 8 6^0*^/' — A-5 
■ I t;* 3 i/Oili^^* jfjp A, HfCD* < 3 »* 

^>ct«:xi)3-( 4 - — h — /ft K?y 

^ > ^ ^ ; -2 - 7 — a- -f 5^ K— a, [ i^279 
-35- 



tt«lafi55-151505 no) 

3 — ^ 1 f- Jt- T ^ y > ^ /u - 2-7X-^>fy 
K-*tt« A C <b -fr*P ^OJ <D ^ ftg 

■i> ^ 7- ^ X * ^ 2. 8 F <b 3 7 * * * 1; 2. 9 

' 1 o^^xcA'^jr + iry 1 0 <o *fi « 

ft K ^ F , 2 - 7 i - /i- y K — a- 3. 6 9 & & 
if Oft 5 USMT^^rt:© b, 5SM-C — « « f¥ U 

7to ffci^-cixisat-e-teac 1 N-jaian i 2 o KC 
» ^f-^^-T^tr&tm L- ft 0 * i t t n 4 

«5«t*»JT4tt(tX *> 3 - i> :c T * ^ > 

-y^-2 - 7 i ^ a. -f K— ^ C HAl 70 

'C(^i) ] t 1. 2 F f# Tfc 

n i? <t -& us c»>. C«7*- 

J: (ss; tf»A: 0 
^4XW 12 

3 — 73 /w ^ -^r vi->?-/^- 2 - z? =*- a* ^ is K 

2 - ^ K — yv - 3 - ft «ft 1. 2 P *p 

^ £>' K « 1. 2 ? © i >? / -~ 5 o K/ftSrafc- 3^Mf 

-36- 



^«^,-T^C«t^X p 3 - 

2 - 7 X = * ^ >- K — C ff A 1 3 8 "C 3 fc O. 6 
^ »7t o 

1 3 

3 - (, N , N — y>Ji^-/v^r^^<^:>f jv- /■ T ) 

- 2 - 7J^^^^r >• k — >u c <fc -fr gpQa.7 ) O^K 

2 - -7 =■ * 4 K — ^ - 3 - ft * 2 F » h y 

i t * 7 * x 0. 8F4>iO^^^-A'X^ ^4 7 *D 

S* -< ^ -tf ^ 3 0 >** i8 &L ? o a f S x t*0.81 
9 <D«£«-i^-*r^ 1 o t<(8 «ifl^T KSflTi 
TU7fc<Z>>> % l f9lVI AiMJtA u^o #t fefe * 2s: J& 
^-a-HkKC^-f-^^ — a. i o O 4: Jtw » 
t 7K 6t L7t © ^ , J*7K*«^^=f-X^At«JftL 

W^t*ffTK*itf * U , n b n » * *r ft 

« x^-*r#IBAT4 C i K X «? 3 -(N , N - S 

jc^-su-fjsv'i^-l a, f n, ) - 2 — -7 ^ <i zs 

K — ^ t m jSL 1 1 4 *C 3 * 1. 2 r 
-fr 1N 1 4 

2 - ^_ j y K — ~ 3 Z_ j_±-J ^ 
-37- 



* y C <b & *a w 3 g> «e- ag 

£.* 7 >- 2. 7 F ,t 3 7 # ** t i> y 2. 5 F <£> 
fit « 1 7«/*-li>x*+irxi 7«/oiift'e-«jftK: 

^k^r» iin¥ u * j*« e> 2 - 7 ^ ^ -i" >- k — ^ 3 
?to ifci^-c, /x if> ift # * t * *>^r, i^eftTK*^- 

t ^ x (. 2 — 7 z = * ^ y — 3 - * J y 

^ x C*A 18 4t ) t 1. 8 P^#7t 0 
^ fiK 1 5 

3 - e. h'g^.xy^jv - 2 - ^j-^/w>f ^ K — 

c -fb/ft- -hp c<i^3 ^-j:c/3 - x h t x > t ^ - 2 
^iKi«3 cti*i«*;£i5fe-r*#7fc 3 - *n >w >t. ^ 2 

- 7 ^ - sv< 4 ^ K — /u-2. 3 f x ^ — a- 

7 5 « * * » ffl tc r % * # <k ^ c * h y * 
0. 7 e f *-;^jL7t<0"b*fj5^fKi»Q*h*fiit*«trr 

U> ^:<2>«i^*ri *>K»!<b^-h ^ a tK « m #) 

5 O «/ ^ ^ . xf ^x-r^TfUW L^io ^ - - 
-38- 



— 32 — 



TA-rnxmrtLmm-r*'* ^ <> -c « m u * © t> » 

- ^^ir>- ©r&^S iRT^ttAT * C t. VC x 1? 3 

- t K p + y > * - 2 - 7 x- =- A* -f >■ K — a» 
C * A 1 2 9 t 3 fc 1. 8 / ^ 7t a 

3 - k= K o + '/ > t * - 2 - 7 ^ — 4 K — 
>v 0. 5 6 9 XTHmitl- *• V & J* O. 1 f t » O IE t* 
ai * S — A, 5 0 «/KliW^_. 2 4 *S rtf /7D i* tft LA o 

«*ic^#T£ t i K X ♦? 3 - h * ^ ^ ^ _ 
2 - 7 i ^ /u >f ^ K — ^ C«A 1 1 5 t 3 t 0. 3 * 
ft Tfc o 

-a- « m i e 

3 - C 2 - X^-^J-^-w j /v-f>- 

K — C *b -8- qfc C*J J © ttC 

3 £ & V**7j(&-C4*/t.3 ~ * £ a. - 2 

- 7 ^ — ^- -f >- K — ^ 2. 2 ^SrXC^e^fiRX^* — 

* A 2. 6 * *r = h « y ? ^ h o rc 2» A. „ 3 ivg 

LfcO *i£TT«#t4CtKl *> 3 - 

-39- 



**IWS55-151505ni) 

C 2 - = h n kf = ^ ; - 2 - 7Ji = >V>f^ V — a, 

1c Z. 1 r ft a ' ft Ct ~C „ Jfi a* * B8 5ft T . 3 - C 2 

- = > □ ^ yv- > - 2 - 7 i - a / K — * 2. 1 

* t 7k * -ft 9 f !> A 7 * i = * 2. 6 I? O x -f ^ 

ji — ^ ^ 5 O «^0«f«fcK^M;-r-^)«F U ;t CS6*fc 
^A.fcttfttffc^-2> J o 1 /UJ #0 A* *t £* 4: « 
rTTtO^^ *M-Cl^fHj«^^7Ho S t6 W # Wi K 

* m m i o«/sr^L--r^zn^.jto^. & m &> * m 

»1 U v ^ — ^ -C gfe * U A o ^~ ^^»*r*S7kSl 

u, m m s: « * u » *# e> *t 

Tfc 2fc flfc S: ^ e* j£. a, <t n - -^^-iryoift-ajft-c 

fiiSfitiCiKij) 3 - C 2 - T? / ^ A* ) 

~ Z - ^ * — 4 ^ K — ^ C •* A 6 7 *C J * 1. 3 

F -ft Tfc o 
-fir jk #1 i 7 

3 - C 3 — ^ f~ a* T ^ y IT p t^Tu) - 2-7 

3i ^ ^ >f ^ k — -yw 'c -ft -a- ap w J <d » ac 

3 - C 3-7"a^7*ci ) - 2 - 7 xs*-( 

^ K — ^2 > J> I x f- A 7 ? ^5«*0$E«fc^i 

-40- 



s£ io at a- * x i»*i£T(C(Ba*-x^^x?-A.7? 

^ ?r * U „ f# b nn:«jtK x ^ y - * 5 o */ 4r 
^^T-tofljUcffglUTto^, c © *g * k: *e * 

*-fbzK*^^*^»iiA,?« 0 ^Jijti 3 - < 3 - 

x r a 7 ? y r p f ^ ; - 2 - 7 i = * ^ x k 

#«-c>pw l-c, tfr to >J> *»f A t * «<j l * o CO 
*e*i«r >--e^*sA^-*ctrcx *? 3 - <. 3 

- v^^^-^T* S 7 n t'/w ; - 2 - ^ — a, 4 ^> 
V — *r C M A 7 2 r, J 4: 0. 6 r*»7t 0 

17 t W« 4 ^ffi*C X i? (««; . ^«7; X O* 

#AKt»t 18 

1 - Q 4 - ^P^-v^ ^-yy. j - 2 — 7 ^ = ^ -f 

^ k — >*- c <b -a- ct«> j <o & 

A ^ ^ a "7- * K 1 5 i<0«|HC 2 - 7 x = * >| y 
K — -^3. 2 » t»i, I 0 O-C-CIBSM L. Tto 

-41- 



* K 2. 6 ^ ir* « *C^M^ 4 * M T 1 BfHJrtt^U. 
K^T 8 or-C2ff*fli]f*f¥U7*:o rft<%^:, Mf&ltt 

-a«.4r7k^«:D» yfm^^»ieA3c*^iJU> cole 

a tx / y - ^T^IfgAt A C i K I i 1 - C 4 
— ^ d ^ *< 2^ -i?- yi* ; — 2 — 7^—^-4 ~s v — a- 
CrtSAl24'C 3*3.7 f & ft o 

& ol m is iM«4^&»cx i? it -a- tto ("J -f# A: 0 
-a jjk *»i 1 9 

1 - -^>-y-f^-2 - 7 — a^ -j ^ k — /wC<b 
a- <bp c»j- ) Ota 

K^^f KC 5 0 # ) 1. 44 

^ O *£ f* ■/ > r * * ^ A 7 5 K 4 0 O « * K * 
2 - 7 x ^ /u ^ K — 5. 8 S' <E> &k S jt 
■f- su a* A T * K2 0^0**S:liTLAOb. 

iii t 3 o ft W m \^ fc r} iX^-c % ^ « -a * 
-x^y-vf^u^p,^^ K 4. 2 f o ft > ^ t> a- 
A 7- ^ K 2 0 mt <£> jgtti^AKiTU, ^ M T 4 

»» ;aj fjt f¥ L/to ctic>iai'aift n: rc i> rf . IfHit 
-42- 



-33- 



*> C L YC JL & 1 - -iy//f*-2-7XiA-f>' 
C*Jftl M C ) i Z. 1 f ^fco 

# ttft 20 

1 - X -fc T ^ - 2. 3 - >>7Ji — ** 4 ^ V — A' 
C ft -fr *3 W J *Q fig 

2. 3 - ■>> 7 ^ — /v- -T ^ K — 2. 7 ? *S ?K ft • 
5 0 X £> ■ y >>x 5 B/oai-fr#K:MlJt 1 6 B$ 

on m M ut \^ A- o &. & » Sfctft^*t*K:ifti:, 
«ftllL7t«iAtllWIU» to«*ti^/-*i: 
**m*-r2>ctivts. $ i - t -r- * - 2, 3 - <s 7 

x = a f y r — a- C « 4 1 3 7 TC ] t 2. 1 * 4# A: o 

# mi W 21 

3 T > - 2 - 7 3i ~ -f ^ V — * 

C i\L if m (J7j 3 o 1» tig, 

^JfiW 9 3 - 7 ^ - 2- 

7 i ^ * -1 >- K — 1 9 JL Lf Y *) ^ f- T « S" 

i s — ^3 o «/o««rca»r^ y 

-43- 



«BBB855-151505 02j 

'^*/p t O. 8 2 r tttJlt 2«*fl*1tlO*fc*flE 

Mm l- » ^afc*«-j*7K«*t^^ * -> ? ^ -r 4£ ** u 

/cOb«f«lic»*L-^o ^ -n A: «!l ffi * 'J * ^ 
w ^ o h/?7^-Tf»*lT4i:iKl 9 3 - 

--<. s S ~T i S - 2 - jr -f >- h* — n- C *• ^ 
9 1 "C J 4T 0. 6 r 1* -> 

* M l 

<b ^6- « 5 0 Si 

T t /w«t* -J — * 5« 

SL 8* ± 4 5 «J 

^^^^£a-&*r6^ -S^us;^ 5 o * <z> tk *u m t 

U» VH m Vt U-C^7KT/ffi£0*«:^*f<L-Cte 

* Mm 2 

J*= ^_ 

<b & *w u) 2 o ffls 

^ v ^ ^ 4 0 «1 

^ a -s. *r -V f 35«v 
-4 4- 



Tti IJ * * IS S ? ^ = X- ~T 



5 



J* *) 3 



* Ar ? 9 8W> 

* *s — Yt<&'&&#t'L<-c & 2 + <d & m £ u » 

iaf >H k: ^ u x -t o « -4 ^ -r o 

KWM 1 

« * * #) i 3 s rvi t *f ^ ^r/t^^- * >; o s 
c m ■■ mm* m > mm i ifBUMK Lt«it 

^ 3 u t tt. * * * v • •?►*>-=» i» * * 

JK © 3d dti e> ^ * X > -r — «:* u ft. X& ^ 

t*«^KT, l«#Cllft*lB* : 1 50«j 

-45- 



<tfc K -ft -fcr to 




m & m ■** 








fO, 




u 








-ft W^ 1 ) 


10 0 0 


10 0 








& 


(.2 J 


n 


1 0 0 








a 


> 


t> 


10 0 








t! 


^* ) 




10 0 








n 


> 


f 


10 0 








f 




H 


9 9 










) 


u 


9 9 








a 




If 


10 0 








* 




IT 


9 1 












0 


9 5 










uu 


/' 


b 7 




* 




# 




If 


10 0 








0 


^) 


0 

-46- 


10 0 









— 34 — 



?$mafi55-15l505 03) 



itt K it & * 


tfc* tflfltCPpm; 


m c* « <* 


m 




m 


& &. it flp 


ffjc^ei^ppm; ft^ Ms m (• * * 


it »CMJ 


10 0 0 


10 0 








it *Jl*r) 


1000 100 * u 








9 5 




<* 




0 


(«■; 


* 10 0 * 


* 


{IS) 




10 0 




# 




m 


(*j 


* 9 3 * 


* 




0 


10 0 








0 


<p°) 


0 9 9 * 


u 


U») 


0 


1 0 O 




0 




0 




0 9 3 » 






0 


10 0 




0 




0 




u 10 0 * 






0 


9 9 




0 




0 




* 9 5 0 




t Ziyi 


» 


10 0 




0 




0 




« 10 0 * 






n 


10 0 




0 




0 


K 5S, 


* 8 1 * 






0 


y 5 




0 




0 


k«> 


* 8 5 * 






0 


9 2 




» 




„ 




0 9 0 * 






f> 


8 5 




0 




0 




0 8 0 * 






it 


9 S 




0 




0 




« 8 5 * 






0 r 


10 0 




» 




If 


l«' 


<r 9 5 i 


0 


(»> 


* 


9 5 




0 




0 


C«U 


0 9 5 ^ 


0 






9 3 




0 




0 


(.«>» 


0 10 0 * 


0 




0 


9 3 




0 




0 




«r 9 5 * 


m 




a 


9 5 




0 




0 




0 9 O * 


0 




i 


9 8 




0 








* 10 0 * 


0 




m ■* 


10 0 




0 








* 9 5 * 


0 






8 5 












* 9 5 f 


m 






8 5 












it 9 3'''" " 


0 




~ 47- 










0 




0 9 2 * 
-4 8- 


* Kit & m 


** -46 « dtcppm; 


ft 0ft ABC* 






m 




: J. Antibiotics. ^ 27 1 2^511 987 


it & <mw 


10 0 0 


9 3 










-988 * ( 1 9 74 ^ ) ^« 


0 


l.T2> 




9 6 




0 




( ff 2 ) 


: J. A*ric. Food Ch«m., M 2 3 4 


0 


<7SJ 




8 3 




0 






785 -791 ^( 1 9 7 54? j ftfift 


0 


<.»> 




9 0 




' 














9 5 








( ff 3 ; 


. Meded Fa c Landb ouwwa t e n a c h . , 


0 








0 
























ttijksuniv. Gent., «38f^l 5 95 ~ 


m*imit&*> 














1606^( 1 97 3^; »m 


UM ^ K 


— *<m > 


10 0 0 


4 7 






u 


C ff 4 J 


: C»« . 


J. Microbiol, m 1 5 &9i 7 1 3 


12> 3 - > -i- ^ 


0 


0 




0 






-721SC 1969*) »m 


K— ^ 


(ff 2 j> 




















=. a* ^ 












( ff 5 ) 


: Piiytop*tnol Z . , m5 4 16 2 — 184 


(«J3 - -7 


0 


5 4 




0 








V K — 


MS2 ; 














M ( 1 9 65*) 




0 


1 0 




u 




tC Iff t*J 2 








r — 














C ff 3 














=^ ^. 


•) O ^ 




t6J 3 - * *- 


0 


7 




0 




* «A <* *0 1 3 




A' jrf <J- A* -f >■ Y 


















— a- c f£ 4 ; 












C rfe « s 




k»)3 - C 


3 - * A. 














*T ^ j\, S o e 


It 


0 




0 










(. ff 3 


^ K - a- 












-t <D Kfc *>* «E »* 
















» re e£ 


; U -C (d: 


. *>>-'sm&*: J f'&*'i — * =* — 


{7) 3 - islT S *-9- 




4 3 












K - A» . 


0 




0 




^ J» » -c * U 


, 1* t>n?tflS^ t l t« 


ff 5 > 
























8 8 




ff 




#f ^ * « * « * 


: i 5 o « ; m 3 5 o latcn* u 


s *t 


nr 9 


6 0 















— 35 — 



rf* flt i* » X: *ft F*C3B«J»C*U/to <£> © * 
-4: 2 ^ K 73^ T o 4^^*^j«lS^^ti 1 0 ^ CD 



m k -fb «j 


fit *Cpp«0 


& & m m 


* 






a* *t SI 




0 








-ft *T 




10 0 0 


9 7 






u 








8 1 










1.4 > 




9 0 




/r 




n 




# 


9 O 




jr 




n 






a y 




# 




ir 


<^«; 


0 


9 5 




0 




H 




0 


10 0 




it 






w 


0 


9 2 




0 




tr 




0 


8 5 




» 




0 






8 5 




it 




if 




* 


8 7 




ft 




0 


C34; 




8 6 




0 





it & 




10 0 0 


9 3 




(*> 


J» 


8 8 


* 




0 


8 7 


9 




0 


9 5 


f 


(*> 


0 


9 4 


It 




0 


9 4 


0 




a 


9 5 


0 




0 


9 5 


0 


oo 


w 


9 2 


0 


C62> 


0 


9 9 


0 




0 


8 3 


0 




0 


9 4 


0 




0 


9 0 


0 


c«o 


0 


9 3 


0 


C«) 


0 


9 2 


0 


(77) 


0 


8 3 



frJJRHb-ft-****) 1 0 0 0 5 6 

0 (») » 3 3 

0 (») * 5 1 



3 7 



-51- 



0 t«> * 11 

* tTJ * 14 

TPN 1250 86 

-52- 



K I* 3 



«3 4£ 7t * 
#lt L t 

<50 * * 
* * *S PS 
*> » * 

4# e> n * 
1 5 o f» 

so ® fe 

f (t 3 0 

«o #S :* 
BS I* - 



( l v 
<r> 1& m ( 

» *a u * 

2* «: «k U 
-r «* f* !£ 

iO 4, 
B * * 
) #} 3 0 
ttt <0 «J « 

a m «t> k: 

H ttlt L 

» 3 * rt: 

r- J> - 



Hi * » 7 S ) » 1 4 H flfl *fe W 

Att : & m m. ) it * * w i i w 

tfi e> *fc Ufa #7 1 3 « fU3 *S * L. ♦ 

«7k-C 1 C IE *t f» * : 

fcl fi » Z 7 °C , SK9 o 



)> 



W « <b & TO 



feg B8t g W 





10 0 0 


8 5 


0 


{20) 




8 5 




<.4i ; 




10 0 








9 3 


0 




# 


9 5 


0 






10 0 


IT 






10 0 


0 


<«> 




10 0 


0 






8 5 


0 




0 


10 0 


0 




» 


1 0 0 


0 


(76 > 


0 


10 0 



sm-fb^a-wu) 

0 

0 (S) 

0 KB) 

0 («) 



0 

e o 



6 5 
6 0 



h-iM 



-36- 



k m « 4 

g =r ^ ^ # ^mvz*i-rz>m&*Km 

M H ft ( 1 * f h *)t D 7 fi ) » 1 4 HM^W 
t* ^ *: « <C #j * ( *6« : 5fe * «. ) ¥cmm9h l t m 

W » *t * U , <0 * « ri* <£ fi* L /c « ^ ^ 

^^•'>^v/«Ht^*C>'K^ h • -r * Y d— 

X * *h "C l 0 0 M J* * L . ^ b^tfe^ t*f * 

-Tl i 5 Oft)fii 0 flKM 

S«i»Z Q I^^A^KtHf L, Kf Bfc « 5c * 5£ 
K. VL rz> -Z M- m UTto CO *g * 3r » 4 R K ^ t o 



Kb fi§t 18* = <i-f ) > x 1 0 0 




-55- 



#ft 4 j& 



1* « <t -a- w 


lite * 31 SEX pP m ) 


W Sfc *S W 






m 






° 








it ■& 




10 0 0 


8 7 


ft 












9 1 








fi 




" 


9 5 










c»> 


0 


9 0 








* 




ft 


8 9 














10 0 




0 








* 


9 5 








* 




* 


9 5 




* 




* 














w 






9 0 








n 






9 5 




it 




n 






9 0 




* 




0 




* 


9 5 




* 




« 


<7J> 


II 


8 1 




IT 




* 




y 


8 5 




















rn.it ^ ww 


10 0 0 


3 9 


* 








* (2) 


H 


4 5 




0 






H (01 


0 


4 O 




0 






# l*J 


0 


4 




0 






* IB) 


* • tr 


5 6 




0 










3 6 




0 








12 0 0 


8 5 




0 





-56- 



« m n s 



^ ^ fC 

l «s M * 
( Erwlni 
jtt * U 

M § rc* 

-t co E5 &fc 

•r o 

o 
1 

2 
3 
4 
5 



* t: X « 1. 5 <m , ft^l^fORtt^O^* 

at u * o » — ^ ^ -f - >• ^ *j » 

a C»roto»or») t: « L 7t o 1K»X $ 
-fc * =*^«rflE»$±f*^>7t*fclfc-r#}2 7 

^nrtifiasi}:** laio s* * 2 4^ 



2* ^ » 



1 — 3/4 

3/4 — 1/2 

1/2 ~ 1/4 

1/4 ~ 0 
0 



(Dl) 

C m ^ 
Cm) 
( B4 ; 



*UB|2L ( 0X n l +l X n 2+2 X n s 
mtt±m&. (0Xni + lxnj + 2XnJ 

+ 3xm+4 x n s 4-5 x n « ) ] 



+ 3Xn4+4xn s-i-5 x 



n«) | 



iC <t -fr ^ 



tst^*aec ppm) 



w k ft w 



it-&<&> (so) 

* («; 



0 
9 0 
1 u o 

9 0 
8 5 



^rf db»^ ts^ ^: ^ >> 9 u 
w 9 it & w 9t m 
ft a a nm-iz * & k 



-37 — 



^ vk m je * ( m « ) 



Jt HI ff i 



JIBBB855-151505 06) 

8. M iE <o n m 

f R 2 „ R* » R* *r j: cx R a a>i T * y « * * tt T < 



1. * f* © S* ^ ' * * * * J * 

4 ft tt 7 i y*«r*-T***«*P^*^J 

2. 5£ a ^»^ & *k *c fJ IE * o 

^ ^ y — ^^§km^m»mm w «2 7 «g 5 ?rict^4 r t k?/ 

j_ _ . ^_ , _ x*ffc^»j*ff>- K. — ^ * lb -fr J KtT 

ft * rfi rfS i* 1 6 2 I « -Hfe Jfc *^ <» o 

(JOB) «c5t^tt ^ 7 U 4^ -t 

lag sfc ( i * ) 

4. n a a 

* © >tf tfS i» * .it Ui 2 0 4 5 1 

* ^ ^ « 
0*64(23^ 2 2 7 I 
(6747) * « * 2£ ft 

* IS m SC 03 (277) 3 1 8 2 

5. * je © * -<j^r^>. 



-38— 



